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i.n iNTPonurTTO". 

This section contains design and application Information for the Rartc- 
Dlane Nodule and establishes the rules for interfacing between th* 
various functional nodules and the backplane (terminal data bos'). 

The backplane is a urlnted-circuit board mounted to the bottom of the 
terminal base and contains a rower supdIv connector and a number of 
Drinted circuit edae connectors. In addition to providing rower to 
the functional modules, it sunDlies the 4.915 mwz svsfem rioc* fsvs 
CLK) and System Power On (PWR ON) signals^ Data, address, and control 
signals for communication between the various functional modules is 
is also supDlied by the Backplane Module. The bus Is tbe primary data 
path between the processor and memory, display and memory, an«j the 
processor and perloherals (such as the keyboard, data comm, display, 
printer , and the CTU). All communication on th» bus occurs in a 
serially shared mode, with each bvte transfer beinq an Independent 
non-lnterruntabl e transaction. 


2.0 OPERATING paRSMTTFRS. 

A summary of ODeratlno Parameters for the Backoian* Module Is contained 
in tables 1.0 through 3.2. 


Table i.n Physical Parameters 


Part 
Number 

: 02540*60153 

02 ^ 40*60002 


02540 * 6015 * 


Size (T, x w x n) 

Nomenclature 
PacJCDlane p C4 (9 Slot) 


mackmane Fxtender PfA 
f 6 Slot") 


PacKniane PCA (15 Slot) 


02645*60005 I Mainframe Assembl V2645 


♦/-o.ioo inches 
5.3 x 5.3 x O.R 
5.3 x 3.7 x 0.6 


9. A x 5.3 x n.A 


N/A 


weight 
(rounds ) 

0.55 

0.3* 


0.81 


w/a 


Number of Backplane slots Required: not apPLTC*Bl.E 
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▼able ?.n Reliability and Environmental Information 

I I 
I Environmental: ( X ) HP Class B f ) ntner: I 
I I 
I I 
I Restrictions: Tyoe tested at product level I 




failure Pate: 0.377 


(percent ner iooq hours) 




Connector 
and Pin No. 


J1 on 

02MO-601 53 
and 

02640-fiolSR 
Pins 1 
-2 


-1 


-4 

•«? 


• fi 
-7 


-R 

-Q 


-in 


T able 3.0 Connector Information 
SSanal 


Name 


:ssss:rs::ss 


SI ana) 
Description 




♦5V 

♦5V 

CNP 

cno 
♦ 1?V 
SYS CT.K 
-1?V 

PWR ON 
CNO 


> 

> 

> 

> 

\ 

> 

> 

) 

> 

> 

> 

> 

} 

> 

» 

> 

Not nsed > 
> 
\ 


TO POWER 
SUPPLY PC» 
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Connector Information 


Slanal 
Desrrl pt ion 


♦s volt power SuddIv 

Ground Common Return (power and slanal) 
4.915 MHz svstem doc* 

-12 Volt Power Sudd 1 v 
Neaatlve True. Address Pit n 
Neaatlve T r ue # Address Pit i 
Neaatlve True, Address Pit 7 
Neaatlve True, Address Pit i 
Neaatlve True, Address Pit 4 
Neaatlve True, Address Pit s 
Neaatlve True, Address Pit 6 




72 


GND 


13?5R-R115«/05 
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Neqative T r«e, Address Rlt 7 
Negative True, Address Rif R 
Negative True, Address Rir o 
Negative True, Address »it 10 
Negative True, Address Rif 11 
Negative True, Address Rif 12 
Negative True, Address R|t 13 
Negative True, Address R|t 14 
Neaatlve True, Address Pit 15 
Negative True, Tnout output /Memnrv 


Ground Common Return fpower and Slanal) 
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Table 3.1 r onnector Information (Cont'd.l 


Connector 
and Pin N«. 


Si anal 
Name 


Si anal 
Oes^r 1 pt ion 


J? thru JlO 
on 

02640-60153 

J 7 thru J1 6 
on 

02640-6015# 


Pins A 
-0 

-C 

-n 

-E 

-F 

-H 

-J 

-r 

-T, 

.M 


GND 

POLL 

♦ 1 2 V 
PWR ON 
PUSO 

bum 
PU$2 
#US 3 
PUS4 
PUS5 
PUS6 


Ground common Pe^urn (Power and Sianall 

Neoatlve True, polled interrupt 
identification Reauest 

♦1? Volt Power Suddiv 

System power On 

Neaative True, Data Pus Pit o 

Neoatlve True, Data *us Pit 1 

Neoatlve True. Data Pus Pit ? 

Neoative True, Data Pus Pit 3 

Neoatlve True, Data Bus Pit 4 

Neoatlve True. Data Pus Pit 5 

Neoatlve True, Data Pus Pit 6 
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weoative True, Data Pus Pit 7 

weoative True, Write/Read Tyne Cvcle 

weoative True, C*tU and polled Tnterruot 
Peauast 

weoative True, wait control Tine 

pus Controller Priority Tn 

Pus Controllar Priority nut 

weoative True, Processor Active 
(Controlling Pus) 

weoative True, Bus Currently Busv 
(Wot available) 

allow Processor to Access Pus 

weoative True, Reauest (Pus nata 
Currently Valldi 

weoative True, Data Co^m interrupt Request 
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Tab 

Connector 1 

SI anal 

and Pin No. | 

Name 

1 

U7 on 1 


02*40-6015* 1 


Pins 1 1 

♦ 5V 

7 1 

CNO 

1 


3 » 

i 

♦ 12 

1 

PI on * 


02640-60151 1 

t 

1 


1 

Pins 1 1 

1 

♦ 5V 

i 

•7 1 
1 

♦ 5V 

i 

-1 1 

GNO 

1 

-4 | 

I 

STS CLK 

1 

-P 1 

i 

-12V 

1 

-6 | 
I 

AHDPO 

1 

-7 | 

A0DP1 

1 

-A | 

A0DP2 

1 

-Q | 

AODP3 

-10 1 
1 

AODP4 

-1 1 1 

A0DP5 


Table 3.? connector Informat ion 


SI anal 
Descr 1 Dt i on 


To Power SuddIv PC a 


♦ p volt Power SuddIv 
♦P Volt Power SuddIv 

Ground common Return fpower a«d Slanaij 
4.915 MPz Svstem cioc* 

-12 Veit Power SuddIv 

Neqacive True, address pit n 

Negative True, address pit 1 

Neaattve True, Address pit 7 

Neaetlve True, Address Pit i 

Neaatlve True, Address Pit 4 

Negative True, Address Pit p 


:::::::: 
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Neaatlve True, Address Bit a 

Neaatlve True, Address Bit i 

Neaatlve True, Address Bit « 

Neaatlve True, Address Bit ° 

Neaatlve True, Address Bit io 

Neoatlve True, Address Bit 11 

Neaatlve True, Address «it 12 

Neaatlve True, Address Bit 13 

Neaatlve True, Address Bit M 

Neaatlve True, Address Bit 15 

Neaatlve True, Tnnut nut put /Memorv 
Ground common Return (Power and Slanal ) 


Ground common Return fpower and slanal ) 
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Table 3.2 Connector Information fcont'd.i 


Connector 
and Pin No 


SI anal 
Name 


SI anal 

Description 


°1 on 


02640-60153 


Pina A 
-p 
-c 

-n 

-F 

-F 

-M 

-J 

-K 

-L 

• M 


♦ 5V 
CNO 
POLL 

♦ 12V 
PWR ON 

PUSO 
«UM 
PUS 2 
PUS3 
»US 4 
PUS5 


♦5 Volt Power SuddIv 

Oround common Return (Power and Sionali 

Neoative True# Polled TnterruDt 
Identification Peouest 

♦12 Volt power SuddIv 

System Power On 

Negative True# Data pus Pit n 

Weaative True# Data «us Pit i 

weoative True, Data pus «it 2 

weoative True, Data pus Pit 3 

Neaative True# Data pus Pit 4 

Weoative True# Data pus Pit •? “ 
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weoative True* Data Pus Pit * 

Weoative True* Data Pus Pit 7 

weoative True, Wrlte/Rearf Tyne Cvc)e 

weoative True, ctu and pone* Interrupt 
Reauest 

weoative True, wait Control Tine 

Pus Controller priority nut 

♦5 Volt Power SuodIv 

Weoative True, processor Active 
(ControTlinn Pus) 

weoative True* Bus Currently B'isv 
-jwot Available) 

Allow Processor to Access Pus 

weoative True, Reauest (pus nafa 
Currently Valid) 

weoative True, Data n 0 mm Interrupt Request 


Ground common Return (Power an^ sinnal) 
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3.n FlJN^TTONAT. hESCPIPTTO* - SIGNALS. Pefer to the schematic dlaorams 

(figures 1 , 2 # and 3), typical »e»orv module Interface f figure *), 
typical I/O nodule interface (figure 5), bus controller circuit 
(ficrure 61, bus controller states (figure 7)# bus controller riming 
o^aoran (figure 8 ), and parts lists# ( 02640-601*3 , 02640-6ono2 , 
02640-601^8, and 0264 ^- 60006 ) located in the appendix. 


3.1 AHdpo through ADDF1 s • These signals are defined as nodule address 

lines 0 through IS and are used to define which module Is being ad» 
dressed, and which function (for an 1/0 modyle) or whlc* byte (*or a 
memorv module) within the addressed module is beina addressed. Bit 

assignments are as follows with AODPO being tbe least slanificant bit. 


mfmory 

AHDPE5S 

SIGNALS A 1 5 AM Ai 3 A12 111 A10 A9 »8 A7 A 6 A5 »4 *2 * 1 fQ 


1/0 MODULE 

ADDPESS - . - - M2 Ml mo X4 X7 *6 X 5 M i Y 3 t2 XI *0 

stgnat.s 


M's * I/O Module Select Code Pits 

X's * I/O Module Subfunction strobe Bits 

A's = Memorv Module Address Bits 


3.2 


BHSO through BUS7. These signals are defined as data bus bits o 


through 7. BHSO is the. least significant bit. All eight bits gre 
>ransferred without modification over the bus. There Is no Daritv 
check or other verif icat ion. 


3.3 SYS CI.K. This sional is the 4. PIS mhx System Clock used to synchronize 
bus operations. All bus control signals must be changed only on nega- 
tive transitions of this clock. This is a SO Der cant duty cvcie TTL 
signal • 

3.4 I/O. This is the input outDUt/memorv signal and when low# indicates 
that address lines are to be interpreted as I/O module addresses and 
strobes, when hiah, it indicates that addresses are to be interpreted 
as memory references. 
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3.5 WRITE. When low. this sional indicates that the current bus cycle ts 

a write or output.ooerat ion (data qoinq out of the processor, to the 
modules). when hiqh.it Indicates that a read or input operation is In 
oroaress (data oolno Into the Drocessor from the modules). 


3. A pup ow. System power On will be low for the first *0 milliseconds 

after power is turned on; then 5t qoes hioh and remains. hloh as Iona as 
Dower is on. The PWR ON line should be used to initialize any circuits 
whose beqinnlnq states are important. Tt can be nulled manually low 
with power still on bv pressinq the RfSfT TfRwinat, kev on the keyboard. 
(RESET tepmtn»L is a switch contact, which Dulls the line low for as 
lond as the switch is depressed.) (Refer to module section 13255-91018 
for the evact function of RFSFT TFRmiwal kev.) 


3.7 rtin. This slonal can be used to halt t*e processor, when nulled low. 

it prevents the processor from accesslna the bus aqain, thus keapino 
the Drocessor in a waltlna state.. Whan the &”N line Is released, t*e 
processor will resume runninq aaain. This line is not normal!v used, 
and is provided primarily for use with diaqnostlc and debuqaina aids 
to Implement run/halt and processor sinale-cvcle operations. 


3.R pROC active, processor Active indicates that the bus.cvcie currently 

in proqress is being controlled by the processor. This line is not. 
normally used, and is provided primarily (or debuoqinn and diaqnostlc 
purposes to im D iement processor sinole-cvcle and processor instruction 
flow monitorinq? and so that a sampler module can monitor bus opera- 
tions and be able to distinauish processor transactions from display 
memory access (DMA) or other transactl ons . 


3.R PRIOR in. when hloh».the Priorjtv Jn line Indicates to a bus control- 

ler that no hloher priority device is contendino for control of the 
bus. when RRToR TN Is low, it indicates that a hlqher Priority con- 
troller is attemptinq to oet the bus. 


3.10 PRIOR ONT. The Priority nut line is used bv a controller to sional. 

other lower priority controllers that they must wait before attemntina 
to take control of the bus. » low level indicates that the bus is not 
available. .This slonal is directly connected to prtop TN of the next 
lower priority module in a daisv-chain from module to module. 


3.11 BUSY. When low# BUSY indicates to all other controllers that t*e bus 

is currently helna controlled and is not available. This is the method 
bv which a low priority controller maintains control wntla a m m ori- 
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orit'v controller Is attemrtino to_qain control. Tne nrloritv chain Is 
used to resolve which of the multiple controllers simultaneously con- 
tending for_control will oain the control when the hus becomes not busy 
(bus is available!. 


3.12 Rfq. Request is the slonal which indicates to the addressed module 

that the data on the bus is valid. Data beinq outout bv the Drocessor 

is valid before RFO goes low, wnne it is low, and after It qoes hiah. 

Therefore, Reo mav be used to cloclc a flin-floo on either rlslno or 
fallina edges, or to enable a latch. If data is beino read into the 

processor, REO Is used to slonal an addressed module to drive data onto 

the bus. When REO again ooes high, data should immediately be removed 
from the bus. The orocesssor will provide address and lata setup and 
hold time for data being sent to a module, hut will sample the data 

lines only at the tralllna fr*slno) edge of RFO when readlno data from 
a nodule. 


3.13 WAI T . watt may be pulled low bv an addressed module to signal a con- 
troller that the module will be unable to respond to a *00 nanosecond 

RFO. w • IT causes the controller to hold REO low In increments of 200 

nanoseconds until the addressed nodule releases wait, then PEn will go 
hiah at the next STS cl* falling edoe. An addressed module should 

release wait as soon as valf-d data Is put on the bus, but lust after a 
falling SYS CMC edqe, so that the data will have at leajt 200 nano- 
seconds to settle before beino sampled fat the end of Rr*0l. 


3.14 ATN • Attention (interrupt reouest). Is used bv a module to reauest 
service from the Drocessor. After the processor has read the status 

of the interrupting module, the nodule should release the atn line. 

3.15 ATN? • ATN2 is similar to atn, but causes the processor to trao to a 

different address, atn? is the preferred line to reauest service for 
a polling interrupt operation. 
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3.16 POLL. The poll line is used to signal notlable interrupting modules 

that an Identification cycle Is coming ud. .After acknowledging an atn2 

Interrupt. reauest, the processor will pull POLL low to Indicate that it 
wants to identify the source of the. interrupt . Modules that have in- 
terrupts rendlno should Monitor POLL. When Poll# I/O, and Re° are low 


and KPITE is hioh. Interrupting Modules identify thenselves bv pulling 
a s!n®ie bus data line low. The bit to be nulled must be decided bv 
agreement between hardware and firmware, and should be lumperable on 
hardware hoards. 


4.0 DC PULES. 

Bus slanpls are oenerally neoative true loalc levels. The exceptions 
are fun, p«p on, prto" TN, and PRTOR HUT. *n bus lines with the ex- . 

ception of POLL and A T N? have 500-ohm. pull ud resistors Installed on the 
Backplane pca. All bus lines except PRTOP TN and PRIOR OUT are con- 
nected In Parallel to all backplane edge connectors. P°I n R i»j is 
culled up with sqo ohms at the power sudpIv end of the bus. 


4.1 OFF THE Bi f S. no module »ay put More than two low-power Schottkv Inout 

loads on any buj sional? modules needlno more must buffer the signals. 
The only exception to this is PPlhR iw as It will be loaded, at most, 
bv only one module. 


4.?; ONTO thf bus. a bus driver must be. capable of driving 28 low-powar 
Schotticv loads f l a slots x 7 loads oer slot) nius tbe 500-ohm oniiun 
resistor {which amounts to 72 mi 1 1 i amnere s at 0.4 volts). The recom- 
mended driver is a 741, s38, although Tri-State may be used. 


5.0 TTMTNG PULES. 

5.1 SYS CLK • The 4.915 MHz SVStem clock svncnronizes all bus transact 1 nns . 
Bus drivers will chanae control slanals only on the falllna edqe ot tne 
clocx. Responding devices are expected to renlv immediately upon ae- 
tectlng their addresses, to allow sufficient time for the signals to 
settle before the next falling clock edoe. 
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5.2 PPI^rtty TN/pPifiRTTY nuT. The rules for SYS cl* In section 5.1 above, 

must also be applied to the priority chain. The priority slonal mav 
have to rlooie throuah many modules to reach the last one which mlant 
he biddlno for the bus at the same time as the first module. _The 
first module must be able to disable the last one bv propaaatlna the 
priorltv slonal down the entire chain within 200 nanoseconds (plu« the 
setup time of the la. nodule!. The results are not nredlctabl* If an 
attempt is made to t v e control of the bus at other than Immediately 
(less than 50 nanoseconds! after a falllna cloc* edge. Modules which 
are not controllers must tie PRTOP IN to prtop nuT in order to preserve 
the continuity of the chain. 


5.1 wait. This slonal is used to Drolonq the bus RFO state. The release 

of watt tells the controller that the RFO state can be terminated at 
the next clock. Tn order for this to onerate prooerlv, data must be 

stable before the end of peo (imolvlno that data Is drive* onto the bus 

200 nanoseconds before the end of FF01. Tn addition, WftlT should onlv 
be allowed to qo hioh at a clock edoe, $nd data should be valid and 
staj-tlno to drive the bus at the same^tlme. Thus, data need not be 
valid and settled, but it must be valid and startino to drive the bus 


when watt is released. This must occur immediately (less than 50 nano- 
seconds! after a clock edoe In order to allow sufficient settllno time 

for the data lines# which have more loading than the watt line. 


5.4 atn/atn?. These lines ar® $ample£ asvnchronousl v bv the nrocessor 

and have no Dartlcular setun reaul rement s . However# for the sake of 
convention, it has been aoreed that an InterruDtina module will release 
Interrupt reauest as soon as the processor reads the status of the in* 
terruotincr module and this must occur within 200 nanoseconds after the 
end of the status read. 


5.5 pnu.. The POU, line Is driven only by the processor and Is proorammed 

bv the firmware. Tvolcaliv, three Instructions must be executed bv the 
processor In order to perform the poll function. The first instruction 

causes *>0T,L to be driven low, then an I/O read Is Derfornsed to obtain 
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the results of the parallel poll, and finally, an Instruct > n is 

executed to reset POLL hioh. Therefore* there will be a minimum of 

1.6 mi croseconds setUD and hold time before and after the input 
instruction which does the oarallel doII. 


5.6 PRQC active. This line also Is driven only bv the orocessor and the 


tlmlno Is the same as the tlmlno used to drive ADDR , write, T/n, and 
bus data lines fall these lines will have 200 nanoseconds setup before 

RFo and 200 nanoseconds of hold after RF01. 


5.7 R t »n. R ,? n is sampled bv the processor to determine whether to begin a 

bus bid state bv *ts controller. If at the time the nrocessor Is ready 
to beoin a bus cycle. the RON line is low, it will cause a holdoff of 
the cvcle until R f? N qoes hioh. when RUM goes high, the Bus Bid state 
will be entered at the next clock edae, and the bus cvcle will then 
complete normally. Once heoun, the cycle will complete, run prevents 
the processor from berrinnlno backplane bus cycles, but cannot stop a 

cvcle already in progress. It mioht be possible ro use wait to hold a 
cvcle In nroaress? but If it Is. a cvcle accessing dynamic rams, It 
could cause a refresh failure if the cvcle is not allowed to comolere 
at Its ratural speed. 


5.R BUsv. nusy must be pulled low by a controller as soon as the Bus Bid 

state nas been successful. This prevents other controllers from tavrincr 

control while the bus is in use. BUSY should be released at the end of 

RFO, so that other controllers can use the 200 nanosecond Derlod after 

RFo to perform their bus bids. In this way, all clock Periods can he 
utilised for data transfer and no time Is lost performing pureiv con- 
trol functions on the bus. 


6.0 RULFS FOR ST.AVE MHDIJLFS. 


6.1 mfmory wonutiES. Refer to fiaure 4, Typical Memorv module Interface (RK 

ROM!, s memorv module will usually contain a sizable continuous bloc* 
of memorv address soace. The module will usually trv to have Its block 



13255 

Packolane module 


1 3255-01 1 5 a/1 8 
»ev A*>R-26-78 


starting address 11* on an address which Is an Inteoral multinl# nf the 
block size, for example# a board wlt'n *K bvtes o* storaae could henln 
at 0, at *K# at 16k# at 24k# etc. This results In a board select de- 


tector consisting of a 3-bit comparator between ADDP15, AHDP14, Ar»D»l3. 
and the outnut of a 3-blt module address switch or lumoer on tn* mod- 
ule. This Is AWDed. toqether with I/O hiah and ®E0 low to select the 
module. The direction of transfer Is indicated by wrttf, and the less 


slanificagt address lines (ADDR12 throuoh AODPO) select the addressed 
bvte within the module. 


6.1.1 If the module cannot operate with a 400-nanosecond PEO# then It should 
utilize wait to force RFQ to last as lona as reaulred# consistent with 
the rules for wait outlined in section 5.3. Tt is nor necessary to use 


wait if the module Is fast# nor is It necessary that watt be nulled the 
same lenqth of time for readlnq as for writfno. The individual module 
mav take account of its own requirements. 


,1.? If a module contains mixed soeeds or tvoes of memory# the various loql- 
cal blocks should be considered loqlcallv separate units# with separate 
address detectors and separate data drivers. Aaaln# the module mav put 
no more than two active loads on any bus line# and if.multlDle blocks 
are loadina the same lines# it mav be necessary to buffer some lines to 
comniv with these rules. 


6.? I/O. Refer to figure 5# Typical T/0 module interface. I/O modules are 

addressed differently than memory modules. There are 16 module ad- 


dresses coded Into ADhRil, addrio# ADDR9, and AhD*M. Eight oth*r 


address lines (ADDRP through ADDR5 and A0DR3 throuqh addrO), are 
driven bv the processor and can be used for any purpose aareed upon 
consistently between the hardware and firmware, it Is expected that 
these other lines (sometimes called "strobes") act as further address 
qualifiers or subfunction selectors#: althouoh it is not necessary to 
view them in that manner. 
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5.2.1 In order for a module to recognize Its address* ir must compare the 


tour module address bits ( ADDR1 1 * AhDRlo# AHDR9# and BDhR4), and then 
compare that with 1/0 low and RFO low. This establishes that the mod- 


ule is currently belno addressed# and WRITfc aaaln establishes the 
direction of transfer. 


6.2.2 There is no current provision tor multiple modules to share .the same 

module address (with 16 addresses and only '5 physical backplane slots 
it is unnecessary to share addresses). If it becomes desiraoie in the 
future, it should be considered as a special situation outside of the 
normal bus rules and handled very carefully. 


6.2.3 A module which wants to Interrupt must null one or the other (Atn/Atn?) 

low. As soon as the processor interrogates status from the interrupt- 
ing module# the module should assume that the processor is about to 

service the interrupt and it should release A?n/A t n 2 at that time. 

This is Independent of the oollino identification requirements tor 

pollable interruptlnq modules. It is not necessary to release bin/ 


ATn? as a result of a polling operation. (Refer to section 5.4) 


6.2.4 a poiiahie interruptlnd module which has an interrupt pending (re- 
quested put not vet acknowledged) may be polled bv the processor. The 

processor will Dull POLL low, and shortly. thereafter will perform an 
input operation at some module address which is unable to respond tn an 
input (read from the display# for example), hurinq this nseudo-lnput 
operation# a oollable module which has an interrupt pendinq, must Dull 
down on one bus data line. The line which is pulled i dent l fles. the re- 
auestina module to the processor. Since there are eioht data lines, up 
to eioht modules mav be handled bv this method. Rv agreement# th» 

Cartridge Taoe Module Pulls on RUS7. (Pefer to section 3.16) 
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7.0 RULE’S FOR BUS controller wohuiES. 


7.0.1 A bus controller reauires provision for derivlna ell the timing and 

control signals used to transfer data between itself and a slave mod- 
ule. as wen as resolving control conflicts between itself and other 
controller modules. At a minimum, this implies a bus control circuit 
(flaure 6) including control, address, data drivers and/or data re- 
ceivers. There are other possible bus control circuit desions. but the 
one shown is the simplest which is suitable for. all purposes, all of 
the features of this circuit mav not he needed in all cases. (Refer to 
section 7,0.4 for the bus controller states, bu$ controller state 
diagram (fioure 71, and bus controller timing dlaoram (fiaure 81 for an 
explanation of state t ransit ions • 1 


7.0.2 The pus controller circuit shown in fiqure 6 is suitable for the main 
processor in the system. This element has two reoulrements not placed 


on anv other control ler--thev do the driving of pro** active when that 
module Is controlling the bus (driving address lines) and thev respond 
to RUN to hold off transition from Tdle to Pus Rid states. 


,.0.3 Modules other than the processor do not need to use these signals. 


Thev must not drive PR 0 C ACTIVE because this would orevent singie-steo 
processor cvcles from operating oredictablv. It is not important for 
non-processor controllers to respond to run. 


7.0.4 RUN and Start Cvcle must be present. at the same time as a SYS CLK edqe, 
otherwise the cvcle start reauest will be missed. Tf Start Cvcle Is a 
pulse. It mav. have to be latched (the latch can be cleared bv the B 
flip-flop , which will pe set when the bus has been obtained). Tf the 
module does not use run, and If Start. Cvcle Is a nulse of lonoer dur- 
ation that one Period of SYS cl*, it is not necessary to latch start 
Cvcle. 
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Name ARC 

IOLF 000 

B"S BTD 100 


Slanals Driven 


PRTOP OUT 


B«S OBTAIN 110 PRTOP OUT, BUSO thru BUS7 (If WrTTF), 


AOORO thru ADDP15, BUSY, 

PRHC ACTTVF (if main processor). 


writf (if write operation), T/n (if not 
memory operation) 


rfouest ill 


Same as 110 above, plus Peo 


WAIT Oil ADORO thru A0DP15, RFO. ©USY, 

PU50 thru RUS7 (If W©ITE). W©ITE (tf write 
operation), PROC ACTTVF (if main orocessor) 


RFLFASE 001 ADORO thru A0D©15, BUS* thru B"S7 (if WRTTP) 


wrttf (if write operation), T/n (if not memory 
operation), prhc acttvf (if main proressor) 


IOLF 


ooo 
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7,0.5 The priority chain oate between PRIOR iv and ortor out functions as a 
neaative or aate, whose outout Is low when either input is low. when 
PRIOR in Is low, the controller is Drevented from obtaining the bus (If 
it Is in the «us Rid state) bv the 3-inout AN n oate between the A and B 
fliD-flops. The «ional must al^o be passed down the priority chain to 
other lower orlorltv modules which mioht also be reguesting the termi- 
nal bus at the same time, 'This 5s true whether this controller is 
active or not* and hence the oate to pass low PRIOR in directly to a 
low PRIOR cm.) 


7,0.6 Slave modules are entitled to expect that data and address lines win 

be valid and stable before, durlno,_and after R**0 is low. They use kro 
to oate their data onto the bus during a read cvde (imnlvlng that data 

will be chanalna very shortly after RfO changes). The rise times may 
be slow since all bus lines are open-collector. To prevent loss of the 
data. It mm t be latched up bv the controller module. Thresholds may 

vary, and the rise times of RR0 may be slow. Therefore. It is recom- 
mended that another# faster version of REO be aenerated^locall v. In 
parallel with the version used to drive the bus. This fast version of 

RRO can be a totem Pole driver havino a fast rise time, and therefore, 

will occur predictably before RRO on the bus has had a chance to dl*- 
aole the data drivers in the slave module. The drivers provide the 
required timing for control, address, and data lines. All address, 
data. I / 0» and write slonals should be present tor longer than the con- 
trol slonals. in order to preserve the desired timing. 
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Replaceable Parts 


HP Part 
Number 


o*fc«n»*oi SJ 

1251-JJl* 

1231-1887 

1231-18*7 

1231-1*87 

1231-1887 

i23i-i887 
1231-1887 
l?3t.lM7 
1231-1**7 
liS) .18*7 



Description 



Mfr Part Number 


»SSl**8t.*, 

C0’“3*C7CB 10-81* » 8037 T»»t 

co**t c 7 o*.»c rote 22 -cc.t/so* *.»o*s 

CC^VfCTO«-PC IOCI 22-00*7/80* i.»0*9 
CO**f c 70*-8C tost ??.ec*T/sp« ;.ao«j 
C0*MC7oe.*C tool j?-cn*T/«o« 2.<»0*» 

COW CTC8.*C t DGl ?2-C0*T/80* 2.80*3 
COWCTOB. 8C |0G£ 22-CC3T/B0* 2-80*3 
C0WC70»-8C fOG£ 2#-Cni»T/30» 2.«o*3 
C0WC708-8C £Ott 22«CO*.T/ao* 2-80*3 
COW CTO»-»C IDGf 22-C031/BQ* 2.80*3 


2*«80 I 026 « 0 -* 0|31 


*80 1231 - 
uSu 1251- 
*80 l 23 1 • 
•*80 1231 * 

■» 8 o 1231 * 
4*0 1231* 
*80 1251 - 
480 1251 - 
480 1251 - 










Replaceable Parts 


rence 

gnation 


HP Part 
Number 


Qty 


Description 




Jl I 
Jl4 
Jl I 
JM 


|45I-I**T 
l451-l*»T 
l45l-t«9? 
i45 t.iasr 


C0'-MCT0 B -«*£ IDSt 
C0^*ilCT0 B * B C FDCe 
C0^*itCT0 # - p C COGfc 
C0*MCT0“.*C ( Ofif 
CO^-tCTO^-^C fOGt 


44« ci’M/«0* 4-» o«S 
44-C0M/90* 4 . * 0*9 
44« C0Nt/«C» 
44.CONT/&0* 
44«C0NT/ b 0* 


4-«0*9 

0*9 

4.00*9 


Jl» 


t45l-J?0» 


C0M.fCTD s -»t ltd 4 «.CCAT/Br.« 4 . 1.0*9 


Mfr 

Code 

Mfr Part Number 

49«ao 

04*«n«*^ C .'4 

4»“e j 

1451-teer 

49-90 

1451.19** 

4«“»0 

1 45 1 • 1 * 9 * 

4»u«0 

145I.1*** 

41**0 

1451. 1*bt 

ifuf 0 

1 45 1 « 14 0 » 










Replaceable Parts 


Reference 

Designation 




HP Part 
Number 


nl*9o.*otf* 

• Hi-lli* 

Ilf l.tll? 

1111.18*7 
I If I • 1 8*7 
Ilf I. 1**7 

• If I. 1*87 

• If I.1M7 
llfl-l*87 
I If I . I 8*7 
llfl.|»87 

•ISI-|8*7 

•151.1**7 

• Hl-|*87 
•151.1**7 
•IS1.|**7 

•Iff. 1887 

• If 1.1875 

•►in.n|]? 
•*to. oil! 
•►in. «| II 
•8IC.0I II 
•810.01 II 


Description 



Mfr Part Number 


»C«8l»Nf If 


0l9*0«*0 I 58 


tO»MCtn» 10-PIN *» 8PST 7»*t 
CP*-^IC7 08.8' |06l Il.CCilt /"O* I.80»S 
CO'sKfno.PC tout H-ConI/po* 1.80*3 
CnsslCTO»-»C 1061 II.Cf"»t/®0« I.8U*S 
cr**t CT0».8C 1061 ?I-C0NT,wp* 1.80*3 

CONNf C 7 08. PC fOGE II.C08T/80* I.V0*S 
C0*>MCT08.»C fDCt ??-CONT/*0* 1.80*3 
CCNS.fCTP9.PC f 06 1 II-CONT/90* 1.80*3 
C0SMC708-8C {061 II-CONT/BP* 1-80*3 
fPNNfCTpS.PC fDGt II-CONT/9 P« 1.80*3 

CONNi CT08.8C fOGE II-C0NT/9P. 1.80*3 
CONS.f C T08.8C (061 H-CONT/PQ* I.»0*S 
C0*>MCrr)8.8C (DGE II-CONT/By* 1.80*3 
CPss.f CTpB.PC {DGE H-CPnT/oo* I.bo* 3 
Cfi .SifCt09.8C f OCE II-CU*T/90* 1.80*3 

rnss.fCTr9.8C foot n-cnst/jo* l.8o*s 
CnssfCTO* 3*»» I N * 8JST t»8E 

Nf T.P#«.*t } 9.9 I N-3 1 9 .lf.8JN.S9C6 
•.fT.0*s.4fl 4.PJN-SJ8 , 1 5 .9 J N.39C6 
s,7T»04«.«ES 9.9JS..319 . If .P 1 S-39C6 
SfT*C8..BE3 4.8JN-SJ9 .tf.9jN.S9CC 
Nf T *p8« • 9f 3 4.9JN-SJ8 .I3.PJN.S9CC 


Ilf 1.1*87 
•151*1*75 

cs*o4c.o7.fei J 

CSP04C.07-50IJ 
CSPO»C-07.f01J 
cs*o»r-o7.foi j 

039040-07.501 J 














Replaceable Parts 


HP Part 
Number 


A2*«S-* 0005 

0«nl.02*S 

0170-012* 
057f-OS*l 
i loo-r Wt 

I 19U-P127 
» 1 90 . 091 * 
*1*0-0H6 
*l*0-0t«7 
1050-00** 

105O-022* 

11 10-0100 
11 10-0101 
02 *<i 0 « 000 l 0 
02**"- 00021 

O2*«o-200I9 

02*«0-«000l 

n2*u0«*01S8 

n2*«0-*020J 



Description 


PI.**!* r C 3 U T - * 0 »* "To 12 . 7. **“-*0 

• U^M * 001 . * 0 " **Tt , 2 S.Ji.-*D 
8700 • **S 1 * S/I* 

»TUC, 

L*1C>-, *0J **•!. 

*oj p*«i 

«*S M f *-t « H Cl Mj. 8 
SC»f..«'«C" • - 12 .l7S.!i.-ir. ion 0{S 
SC 6 t*-*-*C'> 6-12 ,175-Js-ir. *»*,.ND.*U2I 
*7 lC SO, * ,|a7. I*.. |0 

• •'Tec so, a . IS*, is. ID 
*!*■«, • I &*■ 7 

11*7 

Si ppowt 

SoPPOBT. KlSOt 

non*. «n« 

w«]S*Bt»E , 5*111 
«UC»*l*M iSSf-HiT 
*0*1* So»Pt» *811 “*l 7 


Mfr Part Number 


i 2*«S**utu5 

...nj.c <ei 
o.r j.w 1«5 
il«7i -lS2<* 

CS 1 0-05*5 
1 $«0-l if* 

I i»U«c *2 T 
21 «n.oB i § 

rB/'te *» i:t SCp|pi IOS 
rer t « b , nsc»jpiics 

l.iSo.tCbe 

I 1 5 0 • l’ c 2 * 

1110 . biro 

II 10*010 1 
0 ?*« 0 -l. 0 0 I 0 
0?*.0*OOG 21 

02 ** 0 * 200 1 9 

02*«0**i'. * 1 
0?f>*i>-eO|S8 
0?*<*o**i 20l 












